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Vaccine Coverage Levels – United States, 

1962-2011 



Evolution of Immunization Program 

and Prominence of Vaccine Safety 



School Immunization Requirements 

• State laws (not federal) 

• Major role in low rates of vaccine preventable 

diseases  

• Exemptions 

• Medical 

• Religious  

• Personal belief (philosophical) exemptions 

 



Exemptions to School Immunization Laws 



Relative Risk of Measles and Pertussis in 

Exemptors from School Laws 

         Measles       Pertussis 

CO (1987-98)  22  5.9  

U.S. (1985-1992)  35  
 

Feikin et al. JAMA. 2000;  

Salmon et al, JAMA. 1999. 

 



Complexity of Administrative Procedures to Obtain 

Exemptions & Proportion of Children with Exemptions 



State Policies 

• Easy process  =  High exemption rates 

• Exemption rates associated with individual risk 

of pertussis & measles  

• State policies                    Disease incidence? 

 



ASSOCIATIONS BETWEEN STATE EXEMPTION 

POLICIES AND PERTUSSIS INCIDENCE, 1986-2004 

Adjusting for allowing parental signature for school immunization forms, proportion inside urbanized area, 

income (11 categories), and education (7 categories)  

Omer et al., JAMA, 2006  

Unadjusted IRR  

(95% CI) 

Adjusted IRR  

(95% CI) 

Type of exemption 

Only Religious 

Exemption 

Reference Reference 

Personal Belief 

Exemption 

2.06 (1.77-2.40)  1.48 (1.03-2.13) 

Exemption ease 

Difficult Reference Reference 

Medium 1.27 (1.06-1.51) 1.35 (0.96-1.91)  

Easy 1.90 (1.60-2.28) 1.53 (1.10-2.14)   



Financial Impact of a State Adopting a 

Personal Belief Exemption  

 
• Modeled cost of pertussis in infants, children 

and adolescents in Iowa 

• Annual projected impact of pertussis 

• Without PBE: $273,365  

• With PBE: $410,047 (range $281,566-$582,267) 

• 50% projected increase in cost  

 

Wells & Omer, Vaccine 2012 

 

 



Non-Medical Exemptions by year 

1991 - 2003 



Nonmedical Exemptions for States With Religious Exemptions 

and With Personal Belief Exemptions -1991 - 2004 



Nonmedical Exemptions by Ease of Exemption  

1991 - 2007 



Mean (95% CI) Rates of Nonmedical Exemptions  

by Type & Ease of Exemption, 2006–2011 



WA State Counties’ School Entry Exemption Rates 

2006-2007 



Relative Locations of Pertussis Space-time 

Clusters & Exemptions Spatial Clusters 



Locations of Schools Included in Exemption 

Clusters in California and Massachusetts 



Overlap Between Personal Beliefs Exemption 

Clusters 2006-2010 & 2010 Pertussis clusters  

 

Odds Ratios 

(95% CI) 

Unadjusted 2.47 (2.21, 2.75) 

Adjusted 1.73 (1.53, 1.96) 



Pertussis Incidence in 2010 Inside PBE vs. 

Outside PBE Clusters in California 

Incidence Rate Ratio  

(95% Confidence Interval) 

Unadjusted 1.19 (1.10, 1.30) 

Adjusted 1.12 (1.02, 1.23) 



Consistent shot-limiting rates 

according to birth month 



Consistent and episodic shot-

limiters as a percentage of yearly 

birth cohort 



Parents’ Perceptions by Child's 

Vaccination Status 



Characteristics of Unvaccinated (“Zero 

Dose”) vs. Under-vaccinated Children 

• Unvaccinated children more likely to be:  

• Male  

• White 

• Belong to households with higher income 

• Married mother with a college education 

• Live with ≥ 4 children 

 

Smith, Chu , & Baker, Pediatrics, 2004 

 

 



School-level Personal Belief Exemption 

Rates Overall & by School Type 
California 1994-2009 



PROVIDER PERCEPTIONS OF EXEMPT VS. 

VACCINATED CHILDREN 

* P Value <0.05 

Salmon , Pan,  Omer et al.,  Human Vacc. 2009 

Health Care Provides in High 

Category Odds Ratio 

Exempt Vaccinated 

Disease 

Susceptibility 
11.3 5.7 1.34 

Disease 

Severity 
30.2 29.4 1.36 

Vaccine 

Efficacy 
87.0 88.8 1.21 

Vaccine Safety 88.9 93.9   3.28* 



Sources of Vaccine Information 



Trust in Sources of Vaccine Information 



A Nuanced View of Vaccine Acceptance 



2010 HealthStyles Survey 



Percentage of parents who reported 

hearing unfavorable information 

about vaccines 



Informed Declination 

• Signed informed declination form for 

non-medical exemptions 

• Provides information on risks to child, 

family, & community associated with 

personal belief exemption 





Selected Focus Group Findings About 

Vaccine Hesitancy 

• Parents trusted vaccine information given orally 

by physicians  

• Parents with concerns responded to providers 

giving personalized risk/benefit information or  

• reporting they immunized their own children 

• Parents did not want the provider to lecture or 

argue with them 

 

Fredrickson et al. Clinical Res Meth, 2004  

 

 



Interacting with Vaccine Hesitant Parents 

• Share honestly what is and is not known about 

the risks and benefits of the vaccine in question  

• Listen respectfully to parental concerns  

• Explain the risk of being unimmunized 

• Discuss specific vaccines that parents are most 

concerned about 

 

Diekema & AAP Committee on Bioethics, 2004  

 



Examples of Innovative Intervention 

Studies  

• Interactive & moderated social media website 

for parents concerned about vaccines 

• Gain frame vs. loss frame messaging 

• Practice + Provider + Patient intervention trial 

in OBGYN offices 

• Social marketing campaign in Washington 

state 

 



Approaches to Reduce Exemption 

Rates & Vaccine Hesitancy 

• Rational administrative requirements for 

granting exemptions 

• Informed declination 

• Effective provider-parent communication tools 

• Development of  a robust evidence base of 

effective interventions 



Thank You! 


